
COIINTI 
Powerfng T~ay. Pf'Otec:tlng Tomorrow. 

December 20, 2022 

Mr. Mitch Greger 
Maryland Department of the Environment 
Air Quality Compliance Program 
Air and Radiation Management Administration 
1800 Washington Boulevard, Suite 715 
Baltimore, MD 21230-1720 

SUBJECT: 

Dear Mitch: 

Montgomery County Resource Recovery Facility 
2022 Compliance Test Report 

Covanta Montgomery 
21204 Martinsburg Road 

Dickerson, MD 20842 
Tel; 301.691.9001 

Enclosed please find the air emissions Compliance Test Report for the annual compliance test at 
the Montgomery County Resource Recovery Facility (MCRRF). The testing was performed by 
Testar, Inc., during September - November 2022. This report demonstrates compliance with the 
emission limitation provisions of the Maryland Department of the Environment, Air and Radiation 
Management Administration (ARMA), Title V Operating Permit No. 24-031-01718. A summary 
of the results is attached to this letter. 

"I certify under penalty of law that this document and all attachments were prepared under my 
direction or supervision in accordance with a system designed to assure that qualified personnel 
properly gather and evaluate the information submitted. Based on my inquiry of the person or 
persons who manage the system, or those persons directly responsible for gathering the 
information, the information submitted is, to the best of my knowledge and belief, true, accurate, 
and complete. I am aware that there are significant penalties for submitting false information, 
including the possibility of fine and imprisonment for knowing violations." 

If you have any questions regarding these documents, please contact me at (301) 691-9004. 

Be~;_·- -....,..'-------

~~ 
Facility Manager 

Attachments (Report/Flash Drive) 

cc: EPA Region III 
Joe Walsh 
Lonnie Heflin 
Joe LaDana 
John Schott 

(w/Exec Summary) 
(w/Exec Summary) 
(w/Exec Summary/Flash Drive) 
(w/Exec Summary/Flash Drive) 
(w/Exec Summary/Flash Drive) 
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~ hereby certify that l have personally examined and am famlllsr with the information submitted herein. 

Bas~d upon my own knowledge and my inquiry of those Individuals responsible for obtaining the 

information presented, the foregoing lnfOfmation is true, act::urate and complete. I am aware that this 

inform~tlon is being requested for the purpose of determining complianoe with local, state, and 

federal laws and may be submitted to appropriate governmental regulatory agencies for thOfie 
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Director 
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Covanta Energy Group, Inc. 
Montgomery County RRF 

Project 22050 
September-November 2022 

1.0 INTRODUCTION 

1.1 General 

Covante. Energy Group, Inc. (Covanta) operates the Montgomery County Resource Recovery 

FaeiJily In Dick11rson, Maryland. Covanta contracted TESTAR Engineering. PC to conduct an air 

emissions testing program to quantify specific emissions from Units 1, 2. and l for determining 

compliance status. The testing program was conducted between Septernt:.er 1:3 and November 10, 

2022 by TEST AR Engineering under the supervision of Mr. Rick Kohler of Covanta Energy Group. 

Jnc. 

1.2 Test Personnel 

Table 1·1 presents the personnel lhatwere involved in the testing program. 

Table 1·1 
Test Personnel 

Affiliation Personnel 
ResDonalbllltv 

Covanta Energy Group, Inc. Riek Kohler 
Test Coordinator 

, TESTAR Engineering, PC~ -~-----.-
1 

William Snipes 
! Proiect Msnaoer 

Chris Wrenn 
Proiect Manager 
Jeff Alms 
Field Laboratorv Manat1er 
t-teri>olxon· 
Test Engineer 
Srad F'ittard 
Tesl EnQioeer 
Matt Werner 

- , T !!!.~£19ineer 
Sean Daley 

-·--··--•-.-""-,..!!fil.!:~!!J!...,m•-•--- --
Joe Daley 
Test Engineer 
Jorge Vazquez 
Test Et1gineer 
Fo,rest Peed 

..... --··-·--· Test E17.gjhoer 
: Brad Out.ts 
i Test EnQineer 

Cha~es Nahrebecki 
CEM Test Engineer 

1-1 
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Covanta Energy Group, Inc. 
Montgomery County RRF 

1.3 Test Parameters and Run Numbers 

Project 22050 
September-November 2022 

Tables 1-2, 1-3, and 1--4 present the sampling locations, sampling methods, flue gas 

parameters, test dates. test times, and run numbers for Units 1. 2. and 3, respectively. Tallie 1 ·S 

presertts the sampling locations, sampling methods, flue gas parameters, test dates, test time$, and 

run numbers for the Ash System. Table 1-6 presents the ussge of EPA Methods 2, 3, and 4 data. 

Table 1-2 
Unit 1 Test Sequence 

. Test sampling Method Flue Gas Parameter Test Date Te$tTir11e Run Number 
Location 

Unit 1 SOA E.PA M29 Mercury 09/14/22 0924·1148 1·1-M29-1 
Inlet 

09/14/22 1536-1749 1-1-M29-3 
09/15/22 1302-1518 1·1•M29•4 

Unit 1 Stack J:PAM027 Ammonia 09/22122 1357-1505 1-S-M027-1 
09/22/22 1624-1735 1·S-M027r2 
09/23/22 0818·0924 1·S·M027-3 

EPAM23 Oiox.ins/Furans 09/16/22 0926-1335 1·S·M23·1 
09/22/22 0958-1425 1-S-M23-3 
09/22/22 1452-1903 t-S-M23-4 

EPAM29 Metals 09/14/22 0924-1148 1·S•M29-1 
09114/22 1235~1452 1-S-M29-2 
09114/22 1536•1749 1.S-M29-3 
09/1$/22 1302-1518 1-S-111129-4 

EPAM5/202 Particulate (Filterable 09114122 0924-1148 1-S·M5/202~1 
a,id Condensable) 

09114122 1235-1452 1-SwMS/202-2 
09/14/22 1536-1749 1-S•M5f202-3 

EPAM8 Sulruric Acid Mist 09115/22 1028-1134 1-S-MS.1 
09!16/22 1056-1205 1·S•M8-2 
09122/22 1145-1257 1-S·MS-3 

EPAM13B Total Fluorides as F 09(15/22 0906w1012 1-S-M13B~1 
09115122 1200-1307 1•SwM1JBw2 
09123/22 0819-0925 1·S·M13B·4 

EPA M3A & M25A Total Hvdrocarbons 09/19/22 0932-1342 1-S~CEM-1,2 
09119/22 1352-1501 1·S•CEM•3,4 
09119/22 1510-1619 1-S·CEM-5,6 

Facilltv CEMS HCI, S02, NOx, CO 09(14(22 Various CEMS 
Facilitv COMS Ooacitv bv COMS 09/14/22 1000-1100 1-S-COM-1 

09114/22 1300-1400 1-$-COM-2 
09/14/22 1600-1700 l·S·COM-3 

1·2 



Covanta Energy Group, Inc. 
Montgomery County RRF 

Test Sampling Method 
Location 

Unil2SDA EPA M29 
Inlet 

Unit 2 Stack EPAM027 

EPA M23 

EPAM28 

EPA MS/202 

EPAM8 

EPA M13B 

EPA M3A & M25A 

Facilitv CEMS 
F•cilitv COMS 

Table 1 .. 3 

Project 22050 
September-November 2022 

Unit 2 Test Sequence 

Flue Gas Parameter Test Date Test Time Run Numb,r 

Mercury 11/10122 0620-1048 2-l•M29-1 

11/10122 1119-1340 2·I·M29-2 
11/10122 1406-1624 2-I-M29-3 

Ammonia 10/26122 1237-1348 2·S•M027-1 
10/26/22 1530-1638 2-S·M027-2 
10/26122 1701-1809 2-S-M027-3 

Dioxins/Furans and 10/25/22 1013-1421 2-S-M23-1 
PAHS 

10/25/22 1448-1856 2-S-M2~-2 
10126/22 0800-1307 2·S-M23-3 

Metals 11/10/22 0820-1048 2-S-M29-1 
11110/22 1119~1340 2·S•M29·2 
11110122 1406-1624 2.S•M29·3 

Pardculate (Filterable 11/10/22 0821-1048 2-S-M5/202-1 
and Condensable) 

11110/22 1119-1340 2-S-M5/202·2 
11/10/22 1406·1624 2-S-MS/202-3 

Sulfuric Acid Mist 10/26/22 1028-1137 2·S-M8•1 
10126/22 1404-1310 2-S-M8·2 
10126/22 1701-1809 2-S-M8·3 

Total Fluorides as F 10/26/22 0820-0929 2-S-M13B-1 
10126/22 1404-1310 2-S-M138-2 
10/26122 1530-1638 2-S-M13B-3 

Total Hvdrocarbons 09120122 1004-1205 2-S~CEM-1,2 
09120/22 1337-1521 2-S-CEM-3,4 
09/20/22 1530-1709 2-S-CEM-5,6 

HCI, $02, NO><, CO 11/10/22 Various CEMS 
Opacitv bv COMS 11/10/22 0900-1000 2-S-COM-1 

11/10/22 1200-1300 2.s.coM-2 
11110/22 1500-1600 2-S-COM-3 

1-3 



Covanta Energy Group, Inc. 
Montgomery County RRF 

Test Sampling Method 
Location 

Unit3 SDA EPAM29 
fnltit 

Unit3 Stack EPA M027 

EPAM23 

E:PA M29 

EPA M5/202 

EPAM8 

EPA M13B 

EPAM3A&M25A 

Facilitv CEMS 
Facilitv COMS 

Table 1 .. 4 

Project 22050 
September-November 2022 

Unit 3 Test Sequence 

Frue Gas P~rameter Test Date Test Time Run Number 

Merellry 09/20/22 0952-1254 3-1-M29·3 

11108/22 0840-1056 3-t-M29-5 
11/08122 1123-1335 3·1•M29·6 

Ammonia 10/25122 1144·1250 3·S·M027-1 
10/25/22 1615-1722 3-S-M027•2 
10/26/22 1831-1939 3-S-M027-3 

Diox.ins/Furaris 11108122 1400-1901 3-S-M23-1 
11109/22 0810-1216 3-S-M23·2 
11/09/22 1226-1630 3·S·M23·3 

Metals 09/20/22 0953-1254 3..S-M29-3 
11/08/22 0840-1056 3..S-M29-5 
11/08/22 1123-1335 3·S-M29-6 

Particulate (Filterable 09,'20122 0952-1256 3-S-MS/202-3 
and condel'lsablel 

11/08/22 0840-1056 3-S-MS/202·5 
11/08/22 1123,.1335 3·S-M5/202-6 

Sulfuric Acid Mist 10/25122 0830-0936 3·S-M8-3 
10/25/22 1309-1440 3·S-M8-4 
10/25/22 1740-1846 3·S•M8-5 

Total Fluorides as F 10/25/22 1010·1119 3-S-M13B-3 
10/25/22 1448-1555 3-S-M138-4 
10/26122 1831-1939 3-S-M13B·5 

Total Hvdrocarbons 09/21/22 0956-1118 3-S-CEM-1,2 
09/21/22 1130-1239 3-S-CEM-3,4 
09/21/22 1252-1401 3·8-CEM•S,6 

HCI, S02, NO.IC, CO 11/08/22 Various CEMS 
Ocacitv bv COMS 09/20/22 1000-1100 3•5-COM-3 

11/08/22 0900-1000 3-S-COM-5 
11/0S/22 1200-1300 3-S-COM-6 

1-4 



Covanta Energy Group, Inc. 
Montgomery County RRF 

Table 1•5 

Project 22050 
September-November 2022 

Ash System Test Sequence 

Test Sampling Method Flue Gas Parametel' Test Date Test Time Run Number 
Location 

Ash Handling EPAM22 Fugiti\le Emissions 09/19/22 1530-1640 M22•1 
Svstern 

09/20/22 1018-1128 M22-2 
09/21122 1037•1147 M22-3 

1•5 



Covanta Energy Group, Inc. 
Montgomery County RRF 

Table 1•6 

Project 22050 
September•November 2022 

Utilization of EPA Method 2, 3, and 4 Data 

Runs Requiring Additional Runs Providing Air Flow Rate Run. Prc,vldlng frue Gas 
Information and Moisture Data Comllositlon Data 
1-S-MS/202-1 1-S-MS/202-1 1-S•M29;1 
1 ·S-M5/202·2 1 ·S-M5/202·2 - t-S-M29-2 
1-S-M5/202-3 1 ·S•M5l202-3 1-S-M29-3 

1-S-1\118-2 1-S-MB-2 1·S•M23·1 
1-S-M8-3 1·S·M8·3 1·S•M23-3 

1-S-M13B·3 1-S-M1JB-3 1-S-M23-2 
·-1-S-M027•1 -· 1-S-M027-1 1-S-M23-3 

1-S-M027-2 1·S-M027•2 1-$-1\1123-4 
1·S-M027-3 1·S•M027•3 1-S:M13B-4 

1-S-CEM-1,2,3 1-S-M2/4-1,2,3 1-S-CEM•1,2.3 
1-S-CEM-4,5,6 1-S-M2/4•4 5 6 1-S•CEM-4.5.6 
1-S-CEM-7 8 9 1-S-M2/4-7,8,9 1..S-r.FM-7,8.9 

2•J-MM26·1 NA 2-I-M29·1 
2-S-MS/202-1 2-S-MS/202-1 2-S-M29-1 
2•S•M5/202-2 2-S-M5f202·2 2-S-M29-2 
2-S-MS/202·3 2-S-M5f202-3 2·S·M29·3 
2-S-M13B-2 2·S-M13B-2 2-S-M8-2 
2-S-M13B•3 2-S•M13B,3 2-S-1\11027~2 
2-S-M8-3 2·S-M8-J 2-S·M027-3 

2-S-M027-3 2-S-IVI027 ·3 2-S-M8·3-·---
2-S-CEM-123 2-S-M2/4-1,2,3 2-S-CEM-1,2,3 
2-S-CEM-4,5,6 2·S-M2/4-4.5,6 2·$-CE=M-4,5,6 
2-S·CEM-7,8,9 2-S-M2/4• 7 8.9 2-S-CEM-7,8,9 
3-S-M5/202-3 3-S-MS/202-3 3·S·M29-3 
3-S-MS/202-5 3·S·M5/202·5 3·5-M29•5 
3-S-MS/202·6 3-S-~15/202-6 3-S•M29·6 
:3wS-M13B-5 3-S-M13B-6 3·S-M027-3 
3-S•M027•2 3·S-M027-2 3·S-M8-2 
3-S•M027 •3 3-S-MO27-3 3-S-M8-3 

3-$-C.l=h,1-1,2,3 J-S-M2/4-1 2 3 3·S•CEM• 1,2,3 
3-S-CEM-4.S.6 3-S-M2I44,5,6 3.S.CEM-4.5.6 
3·S-CEM•7,8,9 3-$,M214-7,8,9 3-S-CEM-7.S.9 



Covanta Energy Group, Inc. 
Montgomery County RRF 

Project 22050 
September .. November 2022 

2.0 SUMMARY OF RESULTS 

2.1 Report Organization 

The results of the testing project are summarized in Section 2. The process tested Is 

discussed in Section 3. The sampling and analytical methods utifii:e<t are discussed In Section 4 

while the Quality Assurance/Quality Control results are presented in Section S. Appendix A oontains 

detailed results of the testing program. Appendi>< B contains the field data 1h8t was collected and 

Appendix C CQntair,s the aoalytical results. Appendix O contains all pertinerit tasting eciuipment 

<:alibration data. Appendix E contains data sheets of aborti,d test nJns. Refer to the Table of 

Contents and the List of Tables and Figu~s ror a complete reference with appropriate page numbers. 

2,2 Presentation of Results 

Table8 2~1. 2·2, and 2-3 present the results of the emissions testing project for Unit 1, Unit 2, 

and Unit 3, respectively. A m0fe detailed summary of the sampling gas parameters is presented In 

Appendix A. 

2.3 Physical Obstructions at the Unit 1 SDA Inlet Test Location 

An obstruction exists al thP. Unit 1 SDA Inlet test tocatlon. There is four and one-half (4.5) 

feet of clearance be1'Neen the six test ports and an adjacent building. The longest test probe L~t can 

physically access the test ports is a four feet effective {48") probe. Using this ma1dmum probe leogth, 

point 1 (25 5/8~) and point 2 (38 ¾") of the required five points can be sampled in each test port. 

Point 3 (52") is missed by 4", Point 4 (65 ¼") and point 5 (78 3/8~) cannot be sampled. Therefore, 

points 1, 2, and 3 (4" short) were sampled in each test port for a total of 18 test points as opposed to 

the required 30 points for the Unit 1 SOA Inlet. 

2.4 Faclllty CEMS Data 

The facility CEMS were ulilii:ed for the hydrogeri chloride. sulfur dio>dde, nitrogen oxide$, and 

carbon monoxi<Je concentrat.io11s. The fecilitydata was provided in 1 hour, 3 hour, 4 hour, and 24 

hour average$ as necessary. This data is contained in AppendiX B. 

2,5 Fugitive Emissions Results 

EPA Method 22 test runs were performed for fugitive emissions on the ash handling system 

buildirig and transfer poirrts. No periods of visible fugitive emission! were observed during the 

observation period. The fiet<f data sheets are located in Appendix 8. 
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Table 2·1 
Summary of Emissions 

Unit 1 

Rep.1 Rep.2 RGp.3 ~Average 

....... -... -
Unit 1 SDAJ£11et Concentrations, tB 7% 02 ·-··-Hvdrogen Chlonde oamvd-1 hr 1 516 -. - - - . 616 
Mercur11, ma/DSCM 0.0461 i --~a-.·0490 0.0858 0.0603 
Sulfur Dioxide. comvd - 3 hr ' -135 120 81 112 
Sulfur Dioxide oomvd - 24 hr 1 ·--107 - - - . ~. 107 
Unit 1 St~_~k ConcentratJor,s @7¾ o~ 

_ .. _ .. 
Ammoniad~pmvd 4.or-· - ·-· 5.70 6.00 5.24 

17 ~- -·-·· Carbon ft Monoxide, oomvd - 1 hr 1 19 17 18 
Carbon Monoxide, opmvd -4 hr' ·-~···.22 22 - - - -. ~ 
Carbon .. Monoxide onmvd .. 24 hr 1 -··-23) . - - . " . 23 
Oioxins/Furans nAIDSCM 1.35 1.95 1.50 1.60 
DioxinsiFurans, ng/OSCM, 'S9TEf o.om··· 0.0185 0.0165 0.0158 
HYdroac!l Chloride. oomvd - 1 hr 1 15- ··- - . - ·-· 15 
Metals -·-· 

Cadmium, ma/DSCM 0.000285 0.000232 0.000236 0.000175 
Load, m,gLOSCM 0.00314 --6=Q03g? 0.00185 0,00299 
Mercurv. maJDSCM 0.00357 i 0.00343 0.00374 0.00358 

Nilroaen Oxides oomvd - 24 hr 1 -··-·- --84 . - . . - . 84 
Or>acltv bv°E.i~ilitv COM$, % ""'··-·- 0.2 0.2 __ QL. 0.3 ···-·-............ Pa,riculate, ma/DSCM 1.68 1.31 1.38 1.45 
Parliculat&, Gr/OSCF 0,000733 o.ooosir·- __ .9.:9.9.0601 0.000635 
Sulfur Dioxide, p_emvd - 3 hr 1 2 1 0 1 ---Sulfur Dio)(ide, t'lrinwd - 24 hr 1 1 --- ... 1 
Tot.al Fh..1orides ~s F . .P pnwd < 0.178 ' <0.181 <0.17'0- < 0.176 

I ·--Tot.al Non-Methane Hydrocarbons 0.285 0.531 0.239 0.352 
as Carbon, nomvd ., _ __ · • - P 

Unit 1 Stac_~_c;oncentrations @ 12o/o CO2 ___ ,.. ... ,- .... 
Metals 

Bervlliurr.i,w1Q/DSCM <0.0379 <0.0413 ·---<0:0390 <0.0394 
Lead. '!'Jt.PSCM 0.00312 0.00400-· ,. _,. 0.00186 0.00300 
Merc1.1iv, ma/DSCM 0.00355 0.0034~:= -··~ 0.00377 0.00359 

Particulate. Gr/DSCF 0.000729 0.000577 0.000605 0.000637 
Sulfuric AcldMist, ma/DSCM <0.0413 <0.0333 - ~r<0.0421 <0.0389 
Total FluoridO!! as F, ma/DSCM <0.151 < 0.154 -<0.-145 <0.150 
Total Nori-Methane Hydrocarbons 0.139 0.260 0~120 0.173 
a~ Carbon, malDSCM -Unit 1 Stack 

Me,curv, lb/M~Bt~: : I 3.20E-06 I 
Unit 1 RE% based upon concentrations®. 76/4 02 

3.08E•06 I : 3.36E•06 I~~-3.21 E-06 
-- .., __ .,_ 

HCI Rem. Eff .. o~mvd - 1 hr 1 97.0 .. - .. - 97.0 
95.6 -~ ~----··-Ha Ren1oval Efficiencv. ua/DSCM 92.3 93.0 93.6 

S0.2 Rem. Ef(p,.Pmvd - 3 hr 1 98 99 1D0 99 -· 1._so2 Rem. Eff .. Domvd - 24 hr 1 100 ... -.. 100 __ ,,,.,._, 

Permit 
Limit 

NA __ 
NA ---NA 
NA 

______ .. ..__ 

NA - ···~---·-200 ·-
100 ---so 

··30 
.NA ·----25 ----

--
0.035 ·-
0.40 
0.050 
180 .. 
10 , 

25 
0.011 

30 
29 
NA 
NA 

0.82 
2.5 
3.4 

0.01 
46 
7.1 
10 

NA 

I >95% 
>85% 
>85% 
~75% 

' • Data provided by facility CEMs. Hydrogen chforide (HCI) data presented is the average of 24 one• 
hour data points. A couplo list of the 24 hour HCI data is located in Appendix B. 
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Table 2-2 
Summary of Emissions 

Unit 2 

Parameter Rep.1 Rep.2 

Unrt2 SDA Inlet Concentrations ca 7% 02 
l:!Y.drooen Chloride, aomvd -1 hr 1 654 -. -
Mercurv. ma/DSCM 0.0472 0.0221 
Sulfur Dioxide, camvd - 3 hr 1 44 i 28 
Sulfur Dioxide, camvd - 24 hr 1 58 -~ -
Unit 2 Stack Concentrations tm 7% 01 
Ammonia. oornvd 0.913 4.81 
Carbon Monoxide, ocmvd - 1 hr 1 2 3 
Carbon Monoxide, ncmvd - 4 hr 1 2 ---
Carbon Monoxide, ppmvd - 24 hr t 5 -- -
Dioxins/Furans. no/OSCM 1.76 2.84 
Dioxins/Furans na/OSCM '89TEF 0.0246 o.0390 
Hvdrogen Chloride, oomvd - 1 hr 1 13 - - -
Metals 

Cadmium ma/DSCM 0.000935 I 0.000789 I 

Lead mg/OSCM 0.00830 i 0.00737 
-~~UQ,'.1 _!nalDSCM 0.00135 0.00171 
l!i.trogeJ!.9.~l~es, oomvd - 24 hr 1 86 - .. .... ...... 
~QP.~.gi,!}'J?.¥.fJJ.Pili!Y. COMS, % 0.0 ... t:>.:.~L . 
Particulate. mt1/0SCM 1.67 2.00 
Particulate, Gr/DSCF 0.000730 0.000873-· 

~ _ ............ -•-------· 
....... '"··-_::-o-, §11!.!ut Oioxide, .eJ?mvd - 3 hr 1 ____ 0 

Sulfur Dioxide nnmvd -- 24 hr 1 • ·-·-··-1 ·-· 
• w -

Total FluoridGS as F, onmvd-~~---i,--·-·-·-·-----·-<0.186 <0.170 
Total Non-Methane Hydrocarbons 2.9S 1.86 

Rep.3 Average Permit 
Limit ·--- ----·-- .. -- - 654 NA ·--.. - ·-·--·-0.0464 0.0385 NA ·-· - ,, ___ 

44 39 -·--fi~-~ 
- J J 58- NA ---· - ·------·~-

3.64 -r---···-3.1:f"'~ ••w•-NA-~ 
.... .,... .... -........... ___ . .._ ___ .._ ····-

3 --~ 3 200 
- - . _____ ..£.. 100 
~A• 6 50 

1.62 --2.or·· 
·-·,-,,. ___ ., ___ .. 30 

0.0199 0.0278 NA 
-~. --· ~-·--1·r-· ··~·----·----·-· ------

0,00082ifN' • --· - ···---·-·--o.oooa51 0.035 
0.00662v 0.0743 0.40 --

.:.]J6'm- 0.00164 0.050 . .. 86 180 .... ~..,., .. _ ,.._,,,.,., .. _ . 
0.0 0.0 10 , ....... ,-..... 

1.91 1.86 25 
, ... 01>00836 0.000813 I 0.011 

1 0 30 --. 1 29 
<0.170 <0.175 NA 

1,83 2.21 NA 
as Carbon, oomvd ··-··--· Unit 2 Stack Concentrations@ 12•1. CO~ 

Metals ·---~-------·-- <0.03°91~- -i,........-.~mum, uq/DSCM <0.0355 <0.0383 <0.0376 
,....- Lea~_rma@SCM 0.00864 0.0755·~· .. - .. 0.00679 0.0076o 

Mercurv, mo/DSCM 0.00141 0.00175-~ 0.0192 0.00169 
Particulate, Gr/DSCF 0.000760 0.000894 0.000858 0.000837 
Sulfuric Acid Mist ma/DSCM 0.0495 0.0523··- 0.109 0.0704 

i-1<?~1 Fl(!Orides as F, mg/OSCM <0.163 ~<0:148 <0.147 <0.153 
Total Non-Methane Hydrocarbons 1.43 --0.894 0.896 1.07 

~~!.~9.!L!!1.!lill.~!L.~ w•--••--• --,■--• 
Unit2 Stack 

:· Mercury. lb/~~~W= .. ~=-- 1 .21e:os■r 1.54E-06 1.6SE•06 1.48E-06 
J!!! !tt~~~,J?!!!.il_.P,29.!1.~Jm.~!0!!!~~! .. @}~.9,~ -
_H..Q! !.lJ!.ITI..-J~!f~l>P.'!'Y_~ .. :-J .. ~!-~~-- -·-----.. •--.. --98.1 ' . . . ... 98.1 
J:!s_Rerp..Q~J.Efficiency,~~fy'.1 ___ -~-----~7:L . 92.2 96.0 95.1 
..§.02 !3!!.'!1.:..5!!:, p,amvd :-.~.!!!: ____ ·-· 100 100 99 100 
S02 Rern. Eff .. oornvd - 24 hr 1 100 -.. ··- 100 ·----· .. 
1 - Data provided by facility CEMs. Hydrogen chloride (HCt) data prasented Is the Q\ferage of 24 oneJ 
hour data points. A co..ipfe list of tile 24 hour HCI data is located i11 Appendix B. 

2-3 

0.82 
2.5 
3.4 

0.01 
46 
7.1 
10 

NA 

,.95% 
~85% 
>85% 
~?5% 
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Tabla 2-3 
Summary of Emissions 

Unit3 

Rep.1 l Rep.2 
--~~·~, __ J __ ~::~e -; 

Permit 
Limit 

Unit3SDA Inlet Concentrations, lli 7%02 .,_...,.,_ __ , ----iiss- · JiydroQen Chloride oomvd - 1 hr 1 685 - -- --- NA 
Mercury, mo/DSCM 0.102 0.0485 0.0670 o:0693 . .. NA 
Sulfur Dioxide. Domvd-3 hr 1 S9 176 82 -·--:: 116 • _ NA 
Sulfur Dioxide. tiomvti- 24 hr 1 123 • • r - - - ,_JlL NA 
Unil 3 Stack Concentrations(@ 7% Oz 
Ammonia, ppmvd I 3.52 7.34 1.86 4.24 NA 
Carbon Monoxide, oomvd - 1 hr' 1 0 1 ~ 200 
Carbon Monoxide, oomvd - 4 hr ' 1 . -. - - . 1 100 
Carton Monoxide, oamvd-24 llr 1 3 : - ~ - - -- 3 50 
Dioxins/Furans, na!OSCM 3.57 4.84 4.10 4.17 30 
Dioxins/Furans, n!J/DSCM '89TEF 0_0342 0.0537 0.0395 0.0425 NA 
Hvdroaen Chloride, nDmvd - 1 hr 1 15 - - - --- 15 25 
Metals 

Cadmium ma/DSCM 0.0211 0.000412 0.000328 .. ~---9:.P.~49 0.035 
Lead, malOSCM 0.0254 0.00408 0.004~7,_ 0.0116 0.40 ... - ... -... ,. ___ 

·- 0.050 Mercurv. ma/DSCM 0.00444 0.00200 0.00202 0.00282 
Nitrogen 0Jtides, oomvd - 24 hr t ; - - -•-·'¥"'• ... - •- ---- ------·--71 . . - ... 71 180 
~- ·-- --·~o1i-~ ~--~--·-~o:ir • · -ro--·-·-· _ Opacity billcilitv COMS, 0/4 0.6 ____ ft~L. __ ..,.,...,. .. , .......... 4.63-· ---·2s~- ... ,, 

Particulate mo/OSCM 10.8 I 1.27 ________ ,1.86 _ ----
Partioulate Gr/OSCF 0.00471 i 0.O.Q.Q2~t. .. _J!:Q.00813 0.00203 O.J~lL __ 

l~r.R!2~Ld&...P..emvd - 3 hr 1 0 • -··- ··-·- 2 0 1 30 
Sulfur Dioxido, ef?mt~ - 24 hr ' ____ J_, . ~ - ... 1 29 

i..._ 

Totsl FI\Jorides as F _J)..e_nwd ·-- _ -~-~:j68 <0.108 • <0.174 <0.170 NA 
Total Non~Methane Hydroccu'bons 2.00 1.95 1 0.685 1.54 NA 
as Carbon rmmvo .... _ .. ___ ,....,_,..__ .. __ ,.. ___ .. ___ 
Unit 3 Stack Concentrations @ 12% CO2 --·--· .. -- ··-,....,,,.,,., ....... ~ ... _ 
Metals 

·--#·-·"' -~·---· • 0.82--Bervllium ua/OSCM <0.0397 <0.0341 <0.0356 <0.0366 - - 0.0048f·-• -·-"['00424·· -- o.011f- " 2.5 __ !:!!~1!!9/DSCM 0.0259 
0.00454 ·-0.00194 v. 0.00281-· 1----- ··--~-·-

Mercurv, mc/DSCM i ---·· 0.00_1_96 3.4 --· -- ... --... --. 
Particulate, Gr/DSCF 0.00481 0.000536 0.000790 0.00205 q.01. ___ , 
Sulfurit: Acid Mist mc/OSCM 0.0584 _O.Q.il.~-- ---··· ··o.03sg 0.0470 46 

1■-- 7.1·~-Total Fluorides as F. m~DSCM <0.144 --~9.:.t1L_ ..__ <0.149 <0.145 
Total Non-Methane Hydrocarbons 1.00 0.970 0.340 0.772 10 

.... ~.!.9!!r.P.E!k ma/DSCM -----· Unlt3 Stack -··---·---- --.--... 
_M~!.~.!Y.,.t~MMBtu _Ll.,tt~:96 1.79E-06 1.81E•06 2.53E-06 NA 
.. l!n!t_~.B5~t.!>~~d upon CC!'!E!fil~!~~~-@J-~ .. 92 
!:!~l~em;...~ff.:.,_eP..~ . .::.11!r.: _ ____ ._ ---~--'!l:L -. - --- 97.7 >95% 
Hg Removal Efficiencv, uo/OSCM 95.6 95.9 96.5 96.0 >85% 
S02 Rem. Eff. nnmvd - 3 hr 1 101:r·-! 99 100 100 >65% e-•• ···-····--100 ! . -- --- 100 >75% S02 Rem. Eff., nomvd - 24 hr 1 ·-·-·--
1 - Data provided by facility CEMs. Hydrogen chloride (HCI) data presented is <he average of 24 one
hour data poin~. A co11ple lisl of the 24 hour HCI data is located in Appendix B. 
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Fugitive Emissions Summary 

r·-·-- Parameter 
. 

Rep. 1 Rep.2 Rep. 3 Average 
i ..... ·-· ···-·-·-I Fuailive Emissions,% oftin,e 0 0 0 0 ·-· 

Permit 
Limit -·-~,,,_.,,....,_ 

5 
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Opacity was quantified utili1.ing the facilitv·s Contiouous Opsr.ity Monitorlrig (COM) monitors 

per 40CFR 60.11 (e) (5) on each stack. The facility COMS data Is located in Appendix B. 

2. 7 Total Hydrocarbon Data 
Continuous Emissions Monitoring (CEM) dat.a for total hydrocarbons {THC) was provided by 

the reference method CEMS. Two 30.minute test runs were combined to represent one 60-minute 

THC te5t tun. The air flow rates from concurrent testing were utilized to calculate the emission rates 

of total hydrocarbons (THC). EPA Method 25A wa$ conducted for total hydrocarbons and the 

assumption was made that all hydrocarbons were nonAmethane for comparison to the permit limit. 

2.8 Sulfuric Acid Mist Results 
The Source Test Plan submitted to the Maryland Department of the En'llironrnentfor pre-test 

approval requa$ted a method modification to analyze the sulfuric acid rnist samples using ion 

chromatography rather than the Thorin titration per EPA Method 8. The SL>lf1.1ric acid mist results 

presented in this report were analyzed using ion chromatography techniquos. Ion chromatography is 

more accurate because it avoids interferences that ere inherent in the titration procedure. Mr. Gary 

McAlister of the USEPA has stated his ·technical opinton that analyzing EPA Method 8 samples for 

sulfuric acid mist by IC is as accurete as enal:y~ing the samples by the Thorin 1it,ations as specified in 

EPAl'v1ethod 8". 

2. 9 Metals Reagent Blank Corrections 

Chromium. lead, and nickel were detected at low levels in the roagent blank. In accordance 

with EPA Method 29, Sections 12.6 and 12.i , the test run catch weights ware cor,ected for the blank 

\lalues. 

2. 10 Non-detected Values 

Tile results are pre$ented using a worst-case scenario. Alt non-detected results were used 

as val"1es for caleulation purposes arid the tes'-llt hai preceded by a"<" symbol. All non-detected 

results were used as a zero when calculating total catch weights for samples that had both a positive 

catch weight for one or more fractions and also non-detected fraction(s). When averaging across a 

set of three test runs. non-detected res1Jl1s were treated as values. Any average result that includes a 

non-detected value includes a .. <'' !iymbol in front of the result. 

2·8 
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Runs 1-S•M29-2, 2·S•M29•2, and 3-S•M29-5 were analyzed in d1Jplicate for metals. All 

samples for mercury were ena1y2ed in dupllcato. All samples fo, hydrogeri cll!oride were ane1y:ed in 

duplicate. The average of the duplicate analyses were used for reporting purposes. 

2.12 Dioxins/Furans Results and EMPC Values 

In ~ccordanoe with EPA Method 23, Section 9.9, all dio>Cinslfurans results that WfJ/8 below the 

minimum detection limit (ND) were treated as zero when averaging or totaling the results. Atl 

dioxins/furans results that were an estimated maximum possible concentration (EMPC) are presented 

using the EMPC value as a positive catch when calculating the results. 

2.13 PAH Results 

Certain PAHS, naphthalene and some naphthalene analogs (acenaphttieno and 2-

methylnaphthaleno) a,o artifacts of the XAD·2 resin manufacturing process. The difficulties in 

completely removing thesci PAHs from the XAD-2 resin and further potential artifact production during 

the anatytieat procedures preclude reliable f>AH results. Therefore, rasurt~ presented i,i this report do 

not iriclude the contributiol'\ frorn naphthalene and its derivatives (acer,aphlhene and 2. 

methylnaphthalene). A complete data set can be found in Appendix A. 

All PAH results that were bel!JW the minimum datection limit (ND) were treated as positive 

catches when averaging or totaling the results. 

2.14 Voided Test Runs 

T8$t ,uri 1•S•M29·2 (and simultaneous run 1-l•M29·2) was voided ~ue to sampling 

oontaminatlon. During tho test rul\, the sarnplir,g noizle made contact with e facility CEMs probe 

whil~ In ihe stack. 

Tost run 3·S-M29·1 (and simultaneous run 3-l•M29-1) and test run 3-S-M5/202-1 were 

voided for s baghous1:t malfunction. due to a bag seating is$ue. Test tuns 3·S-M138-1 and 3-$

M13B-1 were performed immediately prior to 3-S·M29•1, and logically would be voided due to the 

same Issue. 

Test run 3-S•M29·2 (and simultaneous run 3•l•M29-2) and test run 3.s.M5/202-2 were 

voii:fed for a baghouse malfunction, due to s deteched bag which had fallen. Test runs 3-S-M138+2 

and 3-S-M8-2 were petformed immediately after to 3-S-M29·1, and logically would be voided due to 

the same issue. 

Test run 3·S-M29·4 (and simultaneous run 3·1·M29-4) and test run 3-S-MS/202-4 were 

voided due to inlem.1ptiori of the baghouse cleaning cycle. 

Test run 1-S•M23-2 and test run 1-S-M13B·3 were voided due lo a baghousa malfunction. 

Two (2) demaged bags were found in Unit 1. 
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In all cases aoove, additional test rlJns were petforrned to provide the necessary three (3) 

sampling r1.1ns per parameler to demonstrate compliance. Appendix E contains the data sheels of 

these voided test runs 
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3.0 PROCESS DESCRIPTION AND OPERATION 

The Montgomery County Re$0urce Recovery FacHity has a design capacity to process up to 

1800 tons or solid waste each day, generating up to 63 megawatts of eteetrieity. The facility was 

designed and built by Ogden Projects and is operated by Covant:l Montgomery, Inc. E.ach of thf! 

three (3) Marlin GmbH waterwall furnaces processes up to 600 tons of waste per day. Waste ls 

combusted at furnace temperatures exceeding 1,800 degrees Fahrenheit al\d reduced to an Inert ash 

residue. Before leaving the facility, combustion ai, is directed throc.igh technologically advanced air 

pollution control equipment consisting of spray dryer absorbers (SDA), activated carbon h1Jection, and 

fabric filter baghouses. 
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4 .. 0 SAMPLING AND ANALYTICAL METHODS 

This sectlon briefly describes 111e sampling and analytical procedures that were used and any 

deviations from lhe msthods. Figure 4-1 depicts cross-sectior,s of the SOA Inlet test location. Figure 

4-2 depicts cross-sections of the Stack test location. 

4.1 EPA Methods 1-4-Air Flow Rate and Moisture 
EPA Methods 1 lhrough 4 were utili?.ed irt conj(Jnctian with each isokinetic test method. EPA 

Method 1 was used to determine the locallon or tho sampling points. EPA Method 2 was used to 

measure the flue gas flow ratP.. EPA Method 3 was used to determine the nue gas molecura, weight. 

EPA Method 4 was used to determine the flue gas moisture content. The informatior, pro~ided by 

these methods was used in determining isokioetio,;, parameter concentrations, and parameter 

emission rates. 

4.2 EPA Methods 5 and 202 - Particulate (Filterable and Condensable) 

Particulate (filterable and c:ondensable) emissions and conceiitralions ware determined 

utilizlng a coml>ined EPA Method 5 and 202 sampling train. EPA Method 202 was revised as of 

January 1, 2011 . The sampli'lg train consisted of a grass noulo, a heated glass probe, a heated 

tared quartz filter, a vertical water-cooled condenser, a jurnbo impinger to $8tve as a water knockout, 

one empty impinget as an additional water krtockoot. en unheated CPM Teflon filter, an impinger 

containing 100 ml of water, an impinger wtfh 200 grams of silica gel, and a dry gas metering console. 

The equipment was operated in accordance with EPA Methods 5 and 202. 

At the end of eaeh test run, the sampling trail! was leak checked. The sampling train was 

transferred to tile s3n1ple recovary area. The 11oz;:::le, probe, and filter fronthalfwere rinsed with 

acetone into a sample Jar. The tared filler was recovered rJry into another sample jar. The 

condensate from the first and second knockout irnpingers was poured Into a tared reagent jar, 

weighed, and recordc,d. The condensate was then poured bacl< into the second knockout impinger 

The sampling train wcis purged with filtered UHP (ultra high purity) nitrogen from the in!et or tha water 

cooled coodenser through the CPM filter at 15 liters!minute for 60 minutes. During the purge, water 

was recirculated through the watP.r-cooled condenser. A water balh was maintained ~round tho 191 

end 2"0 knockout impingers. The temperature exiting the CPM Teflon f~ter was maintained between 

66°F aod 85°F. 

The Ot reagent cll'ld any condensate in the third implnger was poured into a i,raduated 

cylinder, measurecl. recorded, end discarded. The silica gel was returned to its original bottle, 

weighed, and recorded. 
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At the end of the purge, the contents of the 181 and 2111
: knockout imping er! wero poured into a 

500 ml glass reagent jar. The untarecf quartz filter backhalf, water-cooled condenser, 111 two empty 

lmplngers, frol"ltliatf of tile unheated CPM Teflon filter, and all conneci;ng glassware was rinsed 1wo 

times with degassed DI uU,a•filtered water into lhe condensate moisture catch jar (from the 111 and 2nd 

impir,gers). Then the untafed quartz filter backhelf, water-cooled oondenser, 1•: two empty impingers, 

fronthalf of the unheated CPM Teflon filter, and all connecting glassware, was rinsed once with 

acetone into a glass sample jar and twice with hexane into the same glass sample iar. The CPM 

Teflon filter was recovered into a separate sample jar. 

One field blank sample train was recovered (lmplr,gers through CPM filter). The field blank 

train had 100 rnL of degassed 01 in tho first impinger with s long stem at least one centimeter below 

the water level. The train was purged for one hour arid recovered like a sample. Reagent blanks 

collected Included 200 ml each of degassed DI water, acetone, arid hexaoe directly from the 

sqtJeote bottles. The EPA Method 202 portions or the samples were kept below 85°F during 

transport to the analytical laboratory. 

The condensate catch/DI rinse, acetone rinse/hexane rinse. and CPM Teflon filter were 

enal}'?ed as per EPA Method 202 for coodensable particulate. The CPM filter was dessicated and 

weighed to a constant weight. The condercsate catch/DI rir,s.e was e,ctracted three times with hexane. 

These exlraets were combined with the acetone/hexane rinse portion or ttie sample. The inorganic 

fraction was evapor~ted alld dessicated to a const.ant weight. The acetone/hexane rinse (organic 

fraction) was evaporated and dessicated to a constant weight. The reagent blanks (150 mL) were 

evaporated and dessicated to constant weigh1s. In accordance wlth EPA Method 202, St)etiori 9.10, 

the total condens.able particulate test run catch weights were corrected for the field blank vallle up to 

the maximum of 2.0 mg. 

4.3 EPA Method 8 • Sulfuric Acid Mist 
Sulfuric acid mist concentrations and emissio11 rates were determined utilizing EPA Method 8. 

The EPA Method 8 sampling train consisted of a glass nozzle, a heated glass probe. a heate<I glass 

mat filter, one chilled impinger with 100ml of 80% IPA, an unheated glass mal filter, two chilled 

irnpingers each with 100ml of 3% H2O2, an impinger with 200 grams of silica get. and a dry gas 

metering oonsole. The o(luipment was operated in accordar,ce with EPA Method 6 with no 

exceptions. 

At the end or each test nrn, the contenrs of the IPA impinger were poured back into the 

original IPA reagent jar. The contents of the H2O2 impi11gers were poured back into the original 

H2oi reagent jar. rna silica gel was relumed to its original cont.airier. The moisture catch was then 

deterrnlned gravimetrically. The nozzle, probe, and 1ilter fronthalf were rinsed with IPA illto a sample 

jar. The heated filter was placed into this sample jar. The filter backhatf, IPA impinger, froothalf of 
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the second filter, connecting glassware, and the second filter Itself ware rinsed with DI water Into the 

IPA reagent jar. The backhaff of the second filter, the H202 impingers, and connecting gliiSSWare 

were rinsed with 01 water into the H202 reagent jar. 

The fronthalf portion of the samples was anal~ed for sulfate as sulfuric acid mist using ion 

chromatography techniques rather than the Thorin titration per EPA Method B. Jon chromatography is 

more accurate because it s11oids interferences that are inherent in the titration procedure. 

4.4 EPA Method 13B - Total Fluorides as Fluor/de 

Total fluorides as fluoride concentrations and emission rates were determined utilizing an 

EPA Method 13B sampling train. TI,e sampling train consisted of a glass nozzle, a heated glass 

probe, a heated Wh~lman 541 filter, two chilled impingers eech with 100ml of Ot, an empty impinger, 

an impinger with 200 gtarns of silica gel. and a dry gas metering console. The equipment was 

operated in accordance with EPA Method 138 with no exceptions. 

At the end of each test run, the contents of the first three impingers were pourod back into the 

original reagent jar. The moisture catch was then determined gravimetrically. Tha noUle, probe, 

filter holder, lmpingers, and connecting glassware were rinsed with 01 into the sample jar. The filter 

was placed into the sample jar. 

The samples were 8nalyzed in accordance with EPA Method 139 for total fluorides as 

fluoride. 

4.5 EPA Method 22 - Fugitive Emissions 

The accumulated emissions time of fugitive emissions was determined by obsl!lrving the 

combustion ash conveying/handling systems buildings and enclosures of ash com,eyingthandling 

systems during normal operations for three (3) one {1) hour periods. This method does not re(juire 

that the opacity of emissions be quatltified. but requires that the length of time lhat any visib(~ fugitive 

emissions are observed be determined. Fugitive emissions include visible erni&sions from ash 

conveying/handling system buildings and enclosures including transfer points. If any fugitive 

emissions were observeC, duri11g the observation period, the length of time that the emissions are 

visible was quantified using a stopwatch. The totaf accumulated time that fugitivo omissions were 

observed is used to determine compliance with the fugitive emis&ion limit. 

4.6 EPA Method 23/Alternate Method 052 - Dioxins/Furans and PAHS 

The concel'ltratioris and emi$Sions rates of polychlorinated dibenzo-irdioxins/polychtorinat.ed 

diberu:ofurans (PCOO/PCDF or dio><inslfurans) and potyaromatic hydrocarbons {PAHS) were 

determined ulilitil'Lg EPA MBthocl 23. The EPA Method 23 sampling train oonsisted of a glass nozzle, 
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a healed glass probe, a heated glassmat filter, a condenser, an XAD resin trap. an empty irnplnger, 

two chilled lms:ilngers each with 100ml or 01 water, an ompty impinger. a11 impinger with 200 grams of 

silica gel, and a dry gas metering console. The equipment was operated in accordance with EPA 

Method 23 with 110 exceptions. 

At the end of each test run, the nozzle, probe, and filter ftonthalf were rinsed with acetone 

Into a sample jar. The filter was recovered dry into a glass petri dish. The filter backhalf, and 

condenser were rinsed with acetone into a sample jar. All of the components listed above up to the 

XAD resin trap were rinsed again with toluene into a sample jar. The XAD rtsin trap was sealed and 

plar.ed inlo a chilled ice chest. The volume of water collected in the lmplngers was determined 

gravirnotrically, then the water was discarded. The silica gel was pour~d back into its original 

container. The moisture catch was then detennined gravimetrically. 

PAHS analysis was performed on one of the units. Which samples are to be analyzed for 

PAHS is predetermined on a rolaling schedule. For these samples. the following s!lmple recovery 

was perform€ld. Th0 contents of the first four impingers were poured back into the original reagent 

jar. The impingers were rinsed with acetone into another sample jar. The silica gel was poured back 

into its original container. The moisture catch was then determined gravirnetrically. 

The samplei; were analyzed in accordanoe with EPA Meth<Jd 23 for dioxins/furans. The 

samples from one of the units were also analyzed for PAHS. 

4. 7 EPA Methods 2SA - Total Hydrocarbons 

Oxygen, carbon dioxid&, and total hydrocarbon concentrations were determined utilizing a 

continuous emissions monitoring (CEM) system as per EPA Methods 3A and 25A. This section 

presents the sample system dei.cription end operstion. No deviations from EPA Methods were 

performed. 

The CEM system consisted of an in &tack probe, heated out of slack filter, heated transfer 

lines, condenser, unheated Teflon sample lines, sample pump, distribution manifold board, analyzers, 

and calibration gases. Ali components of the sampling system that are in contact with the sample are 

constructed ofTeffon, glass, or stainless steel (316). Flue gas was extracted from the source through 

a three-point stai11tess steel probe. Flue gas was then passed throush a healed Teflon sample line to 

a tee where the ~ample was split. Part of the sample remained heated to 11"1e hydrocarbon analyzer 

while the remalndar of the sample was cliverted into a condenser. This filtering system removes 

interferences such as particulate and moisture. Conditioned flue gas was then transported via Teflon 

tubi11g to a Teflon lh,ed sample pump, through a distribution manifold, a11d on to various analyzers. 

The integrity of thi$ sampling system was verified (as psr EPA Methods) using EPA Protocol 

1 calibration gases. The design of this sampling system allows the operator to introduce ~libration 

gases at the olttlet or the probe, prior to the heated out of &lack filter (for the system bias check and 

calibration drift check), and directly into the analyzers (fot linearity checks). 
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A Cafifomia Analytical fnstruments, Inc. (CAI) Model 300 HFIO Heated Hydrocarbon Analyzer 

was utilized for quantifying THC. This model anatyzer uses Flame Ionization Detection (FID) to 

determine the total hydrocarbon concentration (Oil a wet basis) within a gaseous sample. The 

analy:ter has an adjustable heated oven which contains a heated pump and a burner in which a small 

flame is elevated and sustained by ~gulat8d flows or air and s mixture of hy(lroge11 and helium. lhe 

burner jet is usod as an electrode and Is connected lo the negative side of a precision power supply. 

An additional electrode, known as the 'collector". is connecled to a high impedatlee, low noise 

electronic amplifier. The two electrodes establish an electrostatic fleld. When a gaseo1.1s sample is 

inttoduced to the burner, it Is ioniied in the flame nnd the electrostatic field causes the charged 

J)artieles (ions) to migrate to their respective electrodes. The migration creates a small current 

between the electrodes. This current is measured by tho precision electrometer amplified and Ii 

directly proportional to the hydrocarbon concentration of the sample. 

4.8 EPA Modified Method 26 - Hydrogen Chloride 

Hydrogen chloride concentrations and emission rates were determined utiliz.ing EPA Method 

26 modified to use lerge impinge!"$. The EPA Method 28 sampling train consisted of a heated glass 

probe, a heated quart? filter, lwo chilled impir,gers each with 100ml of 0.1 N H2SO,, one empty 

impinge,. an impinger with 200 grams of silica gel, and a dry gas metering console. The equipment 

was operated in accordance with EPA Method 26 except that large impingers were used for sample 

collection. The probe and filter temperatures were maintained batween 248aF and 27J<iF, 

At the end of each test run, the contents of the first three impingers were poured back inlo the 

original H2SO<: reagent jar. The silica gel was returned to its original C<Jntainer. The rnoisture catch II\ 

the components was determined gravlmetrically. The filter backh<:ilf and first thre& impingers were 

rinsed with DI water Into tfle l-lzS01 reagent jar. 

The H2:S0-1 portion of the samples were analyzed in accordance with EPA Method 26 for 

hydrogen chloride. 

4,9 EPA Method 29" Metals 
Metals eonceritratiol'ls and emission rates were determined utilizing !!PA Method 29. The 

ePA Method 29 ssrnpling train consisted of a glass nozzle, a heated glass probe, a heated quartt 

filter, two chilled impingers each with 100ml of S%HN0a/10%H20.2, an empty impinge,, two chilfod 

impinger'$ each with 100ml. of 4%KMri0~/10%H2SO", an impirtgerwith 200 grams of silica gel, and a 

dry gas metering console. The equipment was operated in accordance with EPA Method 29 with no 

exceptions. 

At the erid of each test run, the nozzle, probe, and filter fronthalfwere rinsed with 100 ml of 

0.1N nittic acid into a sample j ar. The filler was recovered dry into another sample jar. The contents 
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of the 5%HNO~10%H.a0? impittgers were poured back into the original reagent jar. Any condensate 

in the empty impinger was poured into a sample jar. The 4%KMnO~110%HiSO4 impin9e,s were 

recovered into another sample jar. 

The moisture catch was then determined gravimetrically. The filter backhalf and 

5%HN03/10%H2O.i impingers were rinse cf with 100 ml of 0.1N nitric acid Into the reagent jar. The 

empty impinger was rinsed with 100 ml of 0.1 N nitric acid into a sample jar. The 

4%,KMnO"l10%H2SO .. impingers were rinsed wilh 100 mL of 4%Kl'v1nO"/10%H2SO.o; and 100 ml ot DI 

water into the jar containir,g the 4%KM11O4110%H2SO. reagent. The 4111♦KMnOi10%H2SO,; impingers 

and connecting glassware were rinsed with 25ml of BN HCI if any brown residue remained. This HCI 

rinse was added to a jar containing 200ml or DI water. 

The inlet samples were analyzed in accordance with E::PA Method 29 for mercury atid the 

stack samples were analyzed in accordance wilh EPA Method 29 for metals. 

4.10 Conditional Test Method 027 - Ammonia 
Ammonia conceritratrons were determined utilizing Conditional Test Melhod 027 (CTM 027). 

The sampling train consisted of a glass nozzle, a heated glass probo, a he"ted glass mat tilter, two 

chlllad G-S impl119er'$ each with 100ml of 0.1N H2SO,, an empty lmping&r, an impinger with 200 

grams of silica gel. and a dry gas metering console. The equipment was op~ratr:,d isokinatically in 

accordance with CTM 027. The probe temperature W8$ maintained ebove the stack temperature. 

At the end of each tes1 run, 1he contents of the impi11gers were poured back into the original 

reagent bottle. The silica gal was retumecJ to it$ original oonlainer. The moisture catch in the 

oomponents was determined gravimet,ically. The noz1Je, probe, and filter fronthalf were rinsed with 

0.1N HzSO1 water into a sampla jar. The mer was placed into a j~r. The filter llackhatf, implngers, 

and connecting glassware were rinsed witJi o, il'lto the reagent bottle. 

The samples were analyzed for ammonia using ion chromatography in accordance with CTM 

027 tor ammol"lia. 
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5.0 QA/QC RESULTS 

5.1 QA/QC Polley Procedures 

TESTAR Engineering, PC is committed to adherihg to Quality Assurance/Quality Control 

(QA/QC) procedures and objectives that meet or exceed the relevant EPA 911idsnce. Our procedures 

include calibration of equipment as appropriate. proper glasswar~ pre-cleo11in9 l'O prever,t 

contamination of samples, proper sample recovery, documented sample custody, bfa,ik samples, 

duplicate analyses, matrix spike recovery, and validated computer generated rosults. We also 

adhere to other method specific criteria such as maintaining isokinetlc conditions during particulat~ 

type testing and posttest leak checks. 

TESTAR Engineering uses oil manometers to determine votoci{y diff'Elrential pressLJres thus 

eliminating potential errors from magnehelic gauges. The manometers are leveled Etnd zeroed prior 

to taking any measurements. All equipment used onsite undergoes a pretest audit arid operational 

check for accuracy. Ory gas meters are checked by using an orifice, to determioe the rneter gamma. 

-rhe audit gamma must be within 3% of the fult test gamma for the meter to be acceptable. Likewise,, 

all thermocouples are checked at ambient temperature versus an ASTM reference thermometer or a 

thermometer that has been checked against an ASTM r~ference lhetmometer. The reading must 

agree wfthin 2°F. Additionally, the barometer is checked against a reference barometer prior to each 

project and must agree within 0.1" Hg. 

After each testing project, the dry gas meter undergoes a postlest audit following the 

guidelines of AJternate Method 009. Alternate Method 009 utilizes a mathematical calculation to 

chock the dry gas meter calibration racror (gc1rnma) versus the full test calibration factor. The gamma 

must agree within ±5% of the full te::;t i>amrna. 

S.2 Sample Custody and Preservation 
Proper sample c1.1stody and preservation techniques ensure that the samples colleetad and 

anaily~d are the same. that the sample did not cha119e in concentration prior to analysis, and that the 

sample was not tampered with prior lo analyEsis. To ensure acCllrate results, TESTAR Engineering 

collecls and transports samples in clean containers that are inert to the matrix enclosed, that wlll not 

cont-'mlnato the s.ample, and that preveot photochemical reactions when appropriate. All samples 

contain unique identifiers that inch.rde the client name, facility name, project number, collectlon date, 

unique n.1n number, sample fraction, and matrix. Liquid levels are marked in order to determine if any 

leal<age occotred during transport. Sampfes are accompanied by sample custody forms idenlifyfhg 

the cJient, facility, project number, sample, fractions, collection date, etc. When custody is 

rclinq1.1ished to the laboratory, the receiving sample custodian signs the form. 
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S.3 Sample Blanks, Duplicates, and Matrix Spikes 

Several types of blanks are utilized depending upon the project QA objectives. Typic~I 

blanks include field blanks, reagent blanks, and trip blanks. Blanks help to identify 1he source of 

contamination if contamination is suspected based upon the result vafidatiort procodure. Trip blanks 

are typically not analyzed unless the field blank shows significant contamination. Field blanks and 

reagent blanks are analyzed during most testing programs Involving metals unless requested not to 

do so l>y the client. Field blanl<s are enalyzerj rturing mosl programs involving or11anics such as 

dioxinsllurans. 

Duplicates a11d matrix spikes are analyzed for projects involving met.als testing. At teast 10% 

of the samples are analyzad in diJplicate tot metals and et least one matrh< spike is performed. All 

mercury aoatyses are performerj in duplicate. 

Breakthrough analyses are performed for projects involving organics utHlzlng adsorbent 

tubes. Adsorbent tubes are desorbed and analyzed separately to determine If any breakthrough 

occurred. BreakthrolJgh is said ta have occurred if the organic catch weight on the last fraction 

{generally the backhalf of the lasl adsorllerit tube) is more than t0% of the total train organic catch. 

S.4 Data Validation and Presentation 

The field test engineer is responsible for reviewing and 11alidatin9 data as it is obtained. 

Addi5ooally the onsita project mana9er reviews data for consistency, completeness. and accuracy 

prior to leaving the site. This validation proceiduro is based upon their knowledge of the process 

being tested aml/or similar ij0urces as well al:! checks built into the software being utilized. This 

allows for error correction or fc,r the testing to tie repeated immediately rather than at a later 

undetermined aate. The data undergoes another review by a Project Director upon return to 

headquarters. Analytical data is reviewed by the QA Director upon submittal by the analytical 

laboratory to resolve any conflicts o, co.,cerns as soon as possible rather than after the results have 

been calculated. 

Oata is collected usil'g computeriiect spreadsheets in the field an<J the results are calculated 

usi11g validated computer programs to prevent erroneous calculations. 

5. 5 QA/QC Results 

This section presents QA/QC results from measures taken during thf.l testing program. The 

results are summarized in the following tables for easy referenco. 
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Table 5 .. 1 
Summary of QA/QC Procedures 

"'resi'Methoci° QA/QC Proce_d_u-re __ ..,........Q-AJ-Q~C-O-b-,l-ec_ti_v_e~--O-N...,O""'C~R-esul1$ Status of QA!QC •• 

EPAMs·-::._ -~~!9.!)!_~i~~.--•·· < 1.0E•05 malmCI 1.27E-06 malTJl Acceolable _..:. 
EPA M202 Acetone Blank < 1.0E-06 malmA 1.27E-06 ma/ma . .. . Accee,table -~. _ 

HelCane Blank M::~:-=~ :_,!J.-OE-06 motma O.OOE-06 ma/m9.. ____ Acc1WJ~~I~.-.. --····-
HPLC Water Blank < 1.0E-06 lllDlm!l 1.00E-06 ma/ma ~~c.!ef!ll?!L. __ _ 
Field Blank ··-NA 2.4, 2.2 mg Acceptable, applied 

maximum blank 
oorreelion or 2.0 n10 

SJ!!:. 
0

M8--·--:Reager1t Blank NO <0.038, <0,024 mo Acceotable 
H2S04 ln•house Audit + 10 % 3. 76. 2.4Ct% Acceptable 

i----==~:~J:1~~-Q!~~~·······-· 90- 110 o/o 102.3, 105.~ ~-....i,..;Ac.=.:;.oe:..i:!D::,:lta:::.:b:.:..::le=---, __ ,~ 
~ M13B ---····"'·Q.IJ!l~~~~-:.E.~ ..... ___ ND < 0.1 m.9.. ___ ~ Acoeotable 

Duolicate RPO -+--,-...-~ ... 1:.;:o;._;%~--+---=-<..,.......O~.O..,,.0/4...,o__ I Acoeptable 
........ -----~S;_:;10""ik .... e;.;:R ... e .... co .... v...;;;er ..... ie-s - -·-- 90 - 110 % 94 - 96 % Acceotable 

Internal Standard·-w-• 40 - 130 % 70.1 - 117 % -- Acceptable EPAM23 
Recoveries 14.6l 
Internal Standard 25 :"'.f30 o/11 68.2 - 108 % Acceptable 
Roooveries 17.e, 

1--~-----1-!~==:.:..i.~L------4------·· ~-~--------+-------~ 
Sarnpling Stand~rcl 70- 130 % 81 .4-114 % Acceptable 

~------~'~R~e.co=-ve.::.n.:.:·e_s _ _ _ . __ ........ _~------1-----........ ........---,----+---~~--........ 
._E .. ·P;..;A__,_M.;;;.2""'9 ____ i,....;;...Du_.elicate RPD _ .5 20 % < 12.6 % Accaolable 
------· . Jl~e RecovEJries 75- 125 % 74 - 11 f _o/~;-;..__+..:...A-'-"c..::.cce:::.1:io;..:;:1ta::.:::b;.;.;:le:...·-----1 
~~E!.QiL~-- ,.f3~.Q!.nl§!a;;.;,n.;.;.k'-----+---....;_N~A-'-----+----< 0.2 u·a Acceoteible 
_Jl!?.n11ium Reaoont Blank NA < 0.05 ua Acceotable 
··- Cadmium Reaaent Blank NA ~-~.t0.2 uo Accei,table 

Chromium Reagent Blank NA • -1:·1 e. 1.12 ug Acceptable~ blank 
correction 

1---L::;;e;..;;a;.;;;d __ ~13!~8.entJi~n°k'"". NA < 0.2 0.637 ua Aoceptable 
Nickel Reagent Bla .... nk..:-..~-..--1----'N'""A'-'------'---o-.6.:..1c.:.8~, o:1'--1 '-1 ...,ug---+....;..A=oc-=-e=p=ta=b=le'--.-b-la-11k----.1 

__________ _,._correction 
MercuN Reaoent Blank ·No < 0.$ uo _f~.!Etabl~---~ 

1-------+-~D..:::Juoc:..;lli:..:;c.:::cat:..::.e....;..;ln.:.1.1i..:..R.;.,P,,.,D...,,,.._-+-__ -_<.·10 % < 3.6 % ~~~.PJ!~·-·----~ 
1 Duolicate Ana. RPO < ·20 % < 9.0 % . Acc:;e_et~bl~ - ~-·-1 

.......,.,~.,.,.....,...---+-S,;c:,;r;;;.;oii;,;.ke~Re~c;..;o_ve.ri..;e .... s,,_,__➔,-·-=·75_ 125 o/D 88 - 121 % ·- Aoceotable - ·-·__J 
CT M027 H2S04 Reaoent Blank ND <0.092. <0.095 ma Acceptable -~·-1 

DI Reaaent Blank ... :-: • ND <0.046, < 0.047 mo Acceotabla 
Field Blank ND <0.184, <0.118 ma AcceDtabla 

1-------+-N---'-H---3-A-ud._i_t ---w + 10 % 2.87 ~ 4.41 %- Aceeotablo 

~==========~N~H~:3:s:oii:k:e::_-_---... 90-110 % 98.7 9~_..3°'%" Acceotable 

1. The berylli1.1m spike recovery for sample 1-S-M29-4 and the arsenic and cadmium spike recoveries 
for sampfes 2·S-M29-4 and 3-8-M29-6 were outside the laboratory guidellrtes or ±25% recove,y. As 
per Reference Method 29, the samples were re-analyted at a five-fold dilution resulting i11 .ecceplabre 
spike recoveries, indicating a matrix interferenoo. Therefore: the results are considered valid. Refer 
to ~ppondi,c C.3 for further disoussion. 


